Introduction
Numerous studies indicate that autism spectrum disorder (ASD), a disorder characterized in DSM-5 by social communication deficits and stereotyped behaviors and interests (American Psychiatric Association 2013), is commonly associated with increased rates of comorbid psychiatric symptoms and diagnoses. In more than 50% of cases, ASD co-occurs with a wide range of psychiatric symptoms including anxiety and mood disorders as well as attention-deficit/ hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD; Croen et al. 2015; Kaat et al. 2013; Salazar et al. 2015; Simonoff et al. 2008) . Given the wide range of intellectual and verbal abilities in ASD (Fombonne 2005) , most studies of psychiatric comorbidity have opted to focus on sub-groups of those either with or without intellectual disability (ID) (e.g. Gadow et al. 2008; Joshi et al. 2013; Mattila et al. 2010; Tsakanikos et al. 2006) , or primarily on those with spoken language (Leyfer et al. 2006) . Thus, an understanding of how psychiatric symptom presentation differs based on the individual's specific cognitive or verbal ability remains limited, restricting the ability of clinicians to recognize these important and common sources of impairment.
Historically, questions have been raised about whether individuals with very low measured intellectual ability had the capacity to experience psychiatric comorbidities such as affective disorders (Magnuson and Constantino 2011) . However, there is now a wealth of research documenting high Abstract Youth with autism spectrum disorder (ASD) experience high rates of psychiatric symptoms, but the relation between verbal ability and psychiatric symptoms is unknown. This study utilized a large sample of clinically referred inpatient and outpatient youth with ASD to compare psychiatric comorbidity between verbal and minimally-verbal youth, adjusting for nonverbal IQ, age, and ASD symptom severity. Results indicated that verbal youth were more likely to present with and meet clinical cutoffs for depression and oppositional defiant disorder symptoms, with greater impairment associated with depression. Youth in inpatient settings had greater symptom severity and impairment across almost all psychiatric comorbidities. These results present the most direct estimate to date of the association between verbal ability and psychiatric comorbidity in ASD.
M. Lerner and C. Mazefsky contributed equally to the development of this manuscript.
rates of psychiatric comorbidities in those with severe ID (Einfeld et al. 2011) . Nonetheless, the relatively few studies of individuals with ASD that utilized samples with a broad range of intellectual abilities suggest that individuals without ID have higher rates of nearly all psychiatric disorders (e.g., Gotham et al. 2013; Salazar et al. 2015; Sukhodolsky et al. 2008; Witwer and Lecavalier 2010) except ADHD, which has been found to be more prevalent in individuals with ID (Olsson et al. 2016) .
The historical focus on ID as a defining characteristic of ASD has overshadowed the potential role of verbal ability in psychiatric comorbidity, despite the fact that approximately 30% of individuals with ASD are minimally verbal (MV) and being MV does not necessarily indicate the presence of ID (Tager-Flusberg et al. 2016) . Indeed, accurate characterization and identification of the unique clinical and neurobiological profile of MV individuals with ASD remains a high research priority (Kasari et al. 2013; Hus Bal et al. 2016; Jack and Pelphrey 2017) . The extant literature focuses primarily on the complexities inherent in identification and assessment when an individual cannot adequately verbalize internal emotional states, thoughts, or experiences (King et al. 2014) . Although this problem could lead to reduced total symptom counts, there are multiple other ways to consider psychiatric illnesses, including symptom severity, symptom-induced impairment, and their combination (i.e., traditional clinical cut-off), each of which appears to provide unique information about clinical presentation . There is an untapped opportunity to explore how these various illness parameters vary between verbal and MV youth with ASD, which may reveal differences in psychiatric presentation related to verbal ability beyond the obvious assessment challenges.
There are multiple ways verbal ability could influence psychiatric symptom presentation. For example, verballymediated cognitive distortions have played a central role in models of depression and anxiety and related treatmentdevelopment efforts (e.g., March et al. 2004 ). Other disorders, such as ODD, are characterized in part by the inappropriate use of language, such as being verbally manipulative, swearing, or angry rants. Thus, limited verbal ability may be protective against meeting clinical criteria for specific disorders. Conversely, MV youth may experience greater psychiatric disorder-related impairment given their reduced ability to engage in verbally-mediated coping strategies and interventions, such as talking to others when upset or using joint problem-solving (Mazefsky and White 2014) . Research outside of the ASD field has also found that impaired language abilities can interact with ADHD symptoms, above and beyond cognitive ability, to influence factors such as academic achievement and engagement with treatment (Cohen et al. 2000) , which further supports the possibility of potentially greater impairment in MV youth.
The limited body of research that has considered the potential role of verbal ability in psychiatric symptom presentation in ASD has predominantly focused on anxiety, indicating that better functional communication is associated with higher levels of anxiety (Davis et al. 2011; Kerns et al. 2015; Sukhodolsky et al. 2008; Witwer and Lecavalier 2010) . For the most part, the higher rates in more verbal youth were attributed to certain symptoms emphasizing verbal responses (e.g., Witwer and Lecavalier 2010), though it is also possible that being more verbal exposes one to situations that might lead to anxiety (e.g., trying to start a conversation with an unfamiliar peer; Kerns et al. 2015) . Witwer and Lecavalier (2010) also found that verbal children were significantly more likely to be diagnosed with ODD, whose diagnostic criteria include verbally-dependent symptoms. Only one study thus far indicates more psychiatric symptoms in those who are less verbal; specifically Hallett et al. (2013b) found that those with greater communication impairment had more social anxiety. Additional work has sought to taxonomize the behavioral symptoms that may serve as equivalent proxies for some psychiatric symptoms among individuals with ID (Fletcher et al. 2007 ), though these have not tended to focus specifically on ASD, nor have they aimed to examine whether patterns of existing symptom sets (i.e., extant diagnostic entities) appear differentially across levels of verbal ability in this population. Indeed, no known prior studies have investigated the impact of verbal ability on psychiatric symptomatology in ASD adjusting for IQ and age.
The objective of this study was to investigate the association of verbal ability with psychiatric symptoms in ASD adjusting for nonverbal IQ, age and ASD symptom severity. Multi-site sampling from clinically-referred inpatient and outpatient ASD populations was utilized to increase the representativeness of the sample in terms of both psychiatric symptom severity and verbal ability. This also supported a subsidiary goal of ascertaining differences in psychiatric symptoms between inpatient and outpatient settings. Given conceptual and clinical distinctions between various illness parameters , we considered symptom count, symptom severity, symptom-induced impairment, and clinical cut-offs, separately, for each targeted psychiatric disorder. We hypothesized that MV youth would have lower symptom counts than verbal youth owing to difficulties with expression and therefore challenges for parents in detecting some symptoms, but nevertheless show evidence of significant psychopathology. Compared to verbal youth, we expected MV youth to have greater symptom-induced impairment. Although the prior research is limited and mixed, we hypothesized that verbal participants would be more affected by anxiety and mood disorders and ODD, and ADHD would be more common among MV participants. Analyses for other disorders with extremely limited research in this area (e.g., schizophrenia) were considered exploratory. Because inpatient placement is generally associated with more severe ASD and psychiatric symptoms, we hypothesized that inpatients would have more severe depression and ODD (Mandell 2008; Siegel et al. 2012 ).
Method
Participants were from two sources, the Autism Inpatient Collection (AIC; n = 271) and a university developmental disabilities outpatient clinic (DDC) located on Long Island, NY (n = 162). The AIC is a six-site study of youth with ASD admitted to specialized psychiatric hospital units that treat ASD and other neurodevelopmental disorders. The full methods of the AIC have been published previously (Siegel et al. 2015) . Briefly, patients between the ages of 4-20 years old with a score of ≥ 12 on the Social Communication Questionnaire (SCQ; Rutter et al. 2003) , or high suspicion of ASD from the inpatient clinical treatment team, were eligible for enrollment. Enrollment was completed within 10 days of admission to the hospital. Inclusion in the AIC dataset required confirmation of ASD diagnosis by researchreliable administration of the Autism Diagnostic Observation Schedule-2 (ADOS-2; Lord et al. 2012) , administered during the inpatient stay when the patient was most stable. Diagnosis was further informed by historical information, SCQ, and observation over time. Exclusion criteria were not having a parent available who was proficient in English or the individual with ASD being a prisoner.
Case records for consecutive referrals to the DDC were screened for youth who were between 6 and 18 years old at time of evaluation and had the prerequisite assessment instruments. All youth met DSM-IV criteria for ASD (or, in DSM-IV terms, any of the pervasive developmental disorders), and represented the wide range of outpatient treatment-seeking youth. ASD diagnoses were confirmed by an expert diagnostician and based on the following sources of information: (a) comprehensive developmental history, (b) clinician interview with youth and caregiver(s), (c) direct observations of the youth, (d) review of validated ASD rating scales including the Child and Adolescent Symptom Inventory (CASI; Gadow 2015) for current ASD symptoms and the SCQ for lifetime symptoms, (e) prior school and clinician ASD evaluations, and (f) the ADOS (Lord et al. 2000) administered by a certified, site-reliable examiner. In the present study, ADOS-2 algorithms were used to generate scores. The sample and procedures are described in greater detail in prior publications (Gadow et al. 2016; Kaat et al. 2013) . Both studies were approved by a University Institutional Review Board.
The demographic characteristics of participants are provided in Table 1 . The combined sample comprised participants with a mean age of approximately 11 years who were mostly Caucasian males, with low-average to borderline nonverbal IQ, and moderate contemporary (but high historical) symptoms of ASD.
Participants were classified into verbal ability groups based on their required ADOS-2 module in accordance with ADOS-2 guidelines. Briefly, ADOS-2 Module 1 is intended for children and adolescents who do not consistently use phrase speech (e.g., with a language level of three-word phrases or less); Module 2 is for those who use phrase speech but are not fluent; and Modules 3 and 4 are for fluently verbal children/adolescents and adolescents/adults respectively. It has been advocated that the ADOS-2 is a useful direct assessment to aid identification of minimally-verbal subgroups (Kasari et al. 2013; Hus Bal et al. 2016; Jack and Pelphrey 2017) . Participants were considered MV if they required Module 1 or 2 (38%, n = 165) or verbal if they required Module 3 or 4 (62%, n = 268). There were significantly more MV participants in the AIC versus DDC sample (AIC: 48%, DDC: 21.6%; χ 2 = 29.88, p < .001). As current practices for defining MV groups are not yet well-established, all analyses comparing MV and verbal participants were re-run in two ways:
(1) by including only those requiring Module 1 as MV -a more stringent criterion that excludes those with appreciable phrase speech (Hus Bal et al. 2016) , and (2) by excluding those individuals who were 4 or 5 years old (i.e., those for whom requirement of Module 2 could reasonably be argued would be close to a developmentally normative range of functioning). As the latter of these two approaches yielded results that were fully subsumed within the other two approaches (i.e., use of Module 1 and 2, or use of Module 1 only), they are not reported independently here. The primary source of data was the CASI-4 and − 5 (Gadow and Sprafkin 2005; , which was completed by caregivers prior to initial outpatient evaluation (DDC) or during the inpatient admission (AIC). The symptom items in both versions of the CASI were identical for the disorders discussed in this paper: ADHD-inattentive (I), ADHDhyperactive-impulsive (HI), ADHD-combined, ODD, generalized anxiety disorder (GAD), social anxiety disorder (SocAnx), separation anxiety disorder (SAD), major depressive episode (MDE), dysthymia, manic episode (ME) and schizophrenia. Individual items bear one-to-one correspondence with DSM symptoms, and are rated 0 (never), 1 (sometimes), 2 (often), and 3 (very often). On average participants in the DDC had significantly more missing CASI items than the AIC (M = 2.52, SD = 6.04 versus M = 0.96, SD = 5.09; t = 2.88, p = .004). Seventy-eight percent of total participants had zero missing items. All analyses were conducted with listwise deletion, wherein participants were excluded from comparisons of a given disorder if insufficient items were present to calculate a score; the greatest number of cases excluded by this method was six for ME.
CASI scoring algorithms were applied to generate several illness parameters, four of which are reported in the present study: Symptom Severity is the sum of all item scores from a specific subscale. Symptom Count is the number of symptoms rated "often" or "very often". To receive a Symptom Count Cutoff score, a youth must evidence the prerequisite number of symptoms specified in the DSM. For each subscale, informants are asked whether symptoms interfere with social or academic functioning (i.e., impairment), which is also rated from 0 (never) to 3 (very often). To meet the Impairment Cutoff, a youth must have a frequency rating of "often" or "very often" for the symptom-induced impairment item. Clinical Cutoff is a combination of Symptom Count Cutoff and Impairment Cutoff. Numerous studies indicate CASI subscales demonstrate satisfactory psychometric properties among typically developing and clinicreferred youth, including individuals with ASD and a wide range of verbal ability (reviewed by Gadow 2015) .
Nonverbal intellectual quotients (NVIQ) were based on the Leiter International Performance Scale -Third Edition (Leiter-3; Roid et al. 2013 ) for the AIC sample (administered during the stay), or by the Weschler (1999), Stanford-Binet (Thorndike et al. 1986 ), or Bayley (1993 tests for the DDC sample.
Data Analytic Plan
First, t-and χ 2 tests were used to examine any demographic differences between MV and verbal participants. Next, ANOVA (for the continuous CASI variables of Symptom Severity and Symptom Count) and χ 2 (for categorical CASI Impairment Cutoff and Clinical Cutoff) analyses were run to compare psychiatric comorbidity between MV and verbal participants. Finally, ANCOVA models and logistic regression models were used to examine whether relations found in the simple ANCOVA and χ 2 models were robust to relevant covariates. First, given the use of different settings for data collection, site was utilized as a covariate (inpatient, which Table 1 Sample demographics overall and in comparison between minimally verbal versus verbal youth with ASD Minimally-verbal participants exhibited lower nonverbal/performance IQ and higher ADOS CSS and SCQ scores than verbal participants. They were also less likely to have their mother be the informant on the extant measures, more likely to be African American, and less likely to be included the six inpatient facilities, versus outpatient). Second, given that verbal ability is often confounded with verbal IQ, NVIQ was used as a covariate to allow for a purer estimate of whether verbal ability per se -rather than broader cognitive functioning -contributes to comorbidity differences; thus, models were re-run with this covariate added. Third, given prior research supporting age effects for certain disorders (e.g., Gotham et al. 2013; Lecavalier 2006; White et al. 2009 ), age was added as a covariate. Fourth, ASD symptom severity, based on ADOS-2 Calibrated Severity Scores (ADOS CSS), was added as a covariate so that we could ensure that the effects were not an artifact of overall ASD severity. Finally, these procedures were repeated, but comparing the DDC and AIC samples rather than MV and verbal youth. Additionally, significant effects were probed by using the alternate MV thresholds mentioned above, as well as by covarying any unanticipated demographic differences.
Results
MV participants had lower NVIQ (t = -15.59, p < .001, d = -1.99) and higher SCQ (t = 10.04, p < .001, d = 1.03) and ADOS CSS (t = 5.12, p < .001, d = 0.57) compared to verbal participants. They were also less likely to have their mothers complete the CASI (χ 2 = 6.47, p = .039, OR 0.69), more likely to be African-American (χ 2 = 6.03, p = .014, OR 2.26), and less likely to be Caucasian (χ 2 = 7.15, p = .008, OR 0.50). Using the more stringent MV threshold, these sample differences were consistent for NVIQ (t = -11.89, p < .001, d = -1.80), SCQ (t = 9.79, p < .001, d = 1.16), ADOS CSS (t = 2.94, p = .003, d = 0.39), and African-American racial identification (χ 2 = 4.73, p = .030, OR 2.09). No significant differences were observed using the more stringent MV cutoff for informant and Caucasian racial identification (both p > .070). As such, after age, NVIQ, and ASD symptom severity as indexed by ADOS CSS were covaried per study objectives, African-American race was an added control in post-hoc analyses. Table 2 summarizes the results comparing MV and verbal youth for each major disorder broken down by illness parameter. In general, the patterns were mostly similar across CASI Symptom Severity, Symptom Count, and Clinical Cut-off. Figure 1 summarizes the significant differences that remained after accounting for covariates across illness parameters.
In terms of CASI symptom severity, MV participants exhibited more severe symptoms of ADHD-HI (B = 1.50, p = .024, partial η 2 = 0.012), but less severe symptoms of ODD (B = − 3.80, p < .001, partial η 2 = 0.077), GAD (B = − 0.99, p = .047, partial η 2 = 0.009), MDE (B = − 1.53, p = .006, partial η 2 = 0.018), and dysthymia (B = − 2.17, p < .001, partial η 2 = 0.049). Of these, the effects sizes for ODD, GAD, MDE, and dysthymia were small (Cohen 1992) , but robust to all covariates (age, NVIQ, ADOS CSS, race; ODD: B = − 6.64, p < .001, partial η 2 = 0.161; GAD: B = − 2.23, p = .017, partial η 2 = 0.026; MDE: B = − 2.48, p = .012, partial η 2 = 0.028; dysthymia: B = − 2.47, p = .004, partial η 2 = 0.038). However, with the more stringent MV threshold, differences in symptom severity were non-significant for GAD (p = .812) and MDE (p = .313). While ANOVAs with this lower MV cutoff consistently revealed more severe ADHD-HI (B = 1.75, p = .017, partial η 2 = 0.013) and less severe dysthymia (B = − 1.31, p = .012, partial η 2 = 0.015) symptoms, these effects were not robust to covariates. Finally, ODD symptom severity remained significantly lower for MV participants using the more stringent ADOS- Finally, only ODD symptom differences were robust to covariates with the lower MV cutoff (B = − 2.05, p < .001, partial η 2 = 0.081). In contrast, for nearly all disorders, the groups did not differ for CASI Impairment Cutoff. The exception was that the MV participants were less likely to be rated as impaired by symptoms of MDE/dysthymia (χ 2 = 28.29, p < .001, OR 0.22), and this effect was medium (for ORs < 1, effect size conventions are calculated as 1/the threshold guidelines indicated by Chen et al. 2010) , robust to covariates (p = .002, OR 0.18), and remained the case using the more stringent ADOS-2 cutoff for MV (p = .026, OR 0.25), as well as after controlling for race (p = .002, OR 0.16).
Finally, the MV participants were more likely to reach CASI Clinical Cutoff for a diagnosis of comorbid ADHD-HI (χ 2 = 6.30, p = .012, OR 1.68), but less likely to reach Clinical Cutoffs for ODD (χ 2 = 14.93, p < .001, OR 0.45), GAD (χ 2 = 9.75, p = .002, OR 0.45), MDE (χ 2 = 12.20, p < .001, OR 0.04), and dysthymia (χ 2 = 21.43, p < .001, OR 0.17). These differences were robust to all covariates (age, NVIQ, ADOS CSS, race) for ODD, GAD, and dysthymia , and effect sizes were small, small, and medium, respectively. Using the more stringent MV cutoff, chi-squared tests were significant for ADHD-HI (χ 2 = 7.85, p = .005, OR 1.89), ODD (χ 2 = 6.69, p = .010, OR 0.55), MDE (χ 2 = 6.97, p = .008, OR 0.00), and dysthymia (χ 2 = 9.67, p = .002, OR 0.27), but not GAD (p = .053). However, only ODD using the lower ADOS-2 cutoff for MV was robust to covariates (p = .002, OR 0.27; all other p > .083).
Inpatient versus Outpatient
Table 3 summarizes differences between the inpatient and outpatient samples for each illness parameter. AIC participants showed significantly higher symptom severity than DDC participants for every domain (all p < .001) except social anxiety, and all comparisons were robust to controls (as well as use of the more stringent ADOS-2 cutoff for MV and added race control) and had small to medium effect sizes (partial η 2 : 0.027-0.139). AIC participants showed significantly higher symptom counts (all p < .001) in these domains as well (also with small to medium effects; partial η 2 : 0.027-0.165), though the effects for MDE, dysthymia, and schizophrenia did not remain after all controls. AIC participants also showed higher rates of impairment in terms of ADHD, ODD, GAD, separation anxiety, mania, and schizophrenia symptoms (all p ≤ .001), with all comparisons except schizophrenia robust to controls, evincing small to medium effects (OR: 0.15-0.37). AIC participants were also more likely to exceed clinical cutoffs in terms of ADHD (all subtypes; p ≤ .002), ODD (p < .001), GAD (p = .001), separation anxiety (p = .040), and manic episodes (p < .001), evincing small to medium effects (OR 0.23-0.52); only comparisons for ADHD and ODD were robust to all controls.
Discussion
This study aimed to provide the first estimate of differences in comorbid psychiatric symptom profiles between MV versus verbal youth with ASD. A large multisite sample, representing the full range of functioning across inpatient and outpatient clinic settings, was utilized, and analyses were adjusted for age, NVIQ, and ASD symptom severity. As expected, both MV and verbal youth were clearly impacted by psychiatric comorbidity as assessed by symptom severity, symptom counts, and clinical cut-offs. In particular, CASI Clinical Cut-offs for ADHD, GAD, and dysthymia were exceeded across both inpatient and outpatient samples at high rates (> 35, 20, and 15%, respectively) .
This study also provided an opportunity for preliminary direct comparison of comorbidity between inpatient and outpatient samples. Participants in the inpatient units showed greater severity and symptom-induced impairment, and were more likely to exceed clinical cutoffs, than those in outpatient settings across almost all comorbidities. This extends prior work indicating that youth seen in psychiatric outpatient clinics present with greater psychiatric comorbidity than youth seen in ASD clinics (Joshi et al. 2010) , and suggests that referral source may have an impact on estimates of psychiatric comorbidity prevalence.
impulsive type, ADHD-Co ADHD-combined, ODD oppositional defiant disorder, GAD generalized anxiety disorder, SAD separation anxiety disorder, MDE major depressive disorder, ME manic episode, Schizophr schizophrenia a Significant at p < .05 when controlling for clinic (inpatient versus outpatient) group, nonverbal IQ, age, and ADOS CSS b Among those variables meeting criteria for a , also significant at p < .05 when using ADOS Module 1 only as the threshold for MV c Among those variables meeting criteria for a , also significant at p < .05 after controlling for differences in African-American racial distribution across groups Depression represents consistent effects for major depressive episode and dysthymia. Summarized effects are only those with raw score significant differences that remained significant after controlling for clinic group, nonverbal IQ, age, and ADOS calibrated severity score. Disorders without significant differences after controls are not included Overall, there were few group differences based on verbal ability. The verbal group had higher symptom severity and a higher percentage exceeding clinical cut-offs for depression, GAD, and ODD. Symptom counts were also higher for depression and ODD in verbal as compared to MV youth. It is noteworthy that despite small effect sizes, these differences persisted after adjusting for other salient variables, including setting, NVIQ, age, and ASD symptom severity. The strongest difference, with a medium effect size, was more depression-related symptom-induced impairment in verbal youth. This is particularly interesting in light of the absence of a difference in depression-related impairment between inpatient and outpatient samples.
The two symptom domains that showed the greatest degree of difference between MV and verbal groups (ODD and depression) also had the greatest agreement across illness parameters. This suggests that these group differences are unlikely to be attributable solely to informant bias in rating some aspects of observed behavior (e.g., a parent who sees aggressive behavior as highly impairing, but not frequent). The relatively few symptom count differences between groups argues against a general problem with symptom detection. However, given the lack of any substantial differences in the direction of greater comorbidity in the MV youth, it is possible that their symptoms are less easily identified, leading to under-reporting. Alternatively, it has been suggested that disruptive behaviors in MV youth are more strongly related to communication than to an intent to be oppositional and defiant (Neidert et al. 2013) , which could be consistent with a lower incidence of ODD in MV youth. In addition, prior reports suggest markedly higher rates of depression in higher-functioning ASD youth, citing some contextual factors such as fewer structured daytime activities, which would also likely apply to those with MV ASD (Magnuson and Constantino 2011) .
When a more stringent definition of MV status was applied (e.g., requiring an ADOS-2 Module 1, which is for children with a language level of three-word phrases or less; Hus Bal et al. 2016) , the primary group differences were still related to depression and ODD, but with some slight modifications. Interestingly, the most robust depressionrelated difference was higher symptom-induced impairment scores among the verbal group. It may be that discerning impairment due to depression is more difficult in youth with very limited verbal ability given that their overall level of impairment is often also measured to be greater (Kasari et al. 2013; Tager-Flusberg et al. 2016) . The most robust group differences with the more stringent MV criteria were related to ODD, with the verbal group having significantly higher symptom count, symptom severity, and clinical cutoff scores. This finding is in line with arguments regarding ODD in non-ASD populations that although greater verbal ability is usually associated with more social-emotional competence, "children with oppositional defiant disorder who are also verbally gifted are skillful in their argumentativeness and verbal defiance" (Cole et al. 2010, pp. 59 ). These results, though preliminary, extend prior work that has considered how psychiatric symptomatology differs based on intellectual ability or general high-or low-functioning categorizations. The finding of more depression and ODD in verbal versus MV youth is consistent with the notion that higher-functioning youth, who are generally verbal, may be more susceptible to these disorders. Specifically, prior work has argued that higher-functioning individuals may be more likely to experience depression given greater self-awareness of deficits, better theory of mind, and a stronger desire to fit in with peers (Magnuson and Constantino 2011; Mendelson et al. 2016) . Similarly, because some ODD symptoms require an ability to detect another's intentions and attempts to manipulate people, it has been argued that ODD would be more likely to be diagnosed in more cognitively able individuals (Burke et al. 2002; Oosterlaan et al. 2005) . These arguments for higher susceptibility to depression and ODD in higher-functioning youth are focused on cognitive processes more than verbal ability. The finding that verbal youth were more likely to experience depression and ODD than MV youth in our study is intriguing given that these differences persisted after controlling for NVIQ, which points to a specific role for verbal ability beyond the cognitive factors that have received the most attention as potential mechanisms leading to more comorbidity in high-functioning youth with ASD. Verbal youth may be more likely have experiences that could produce depressive or oppositional reactions, such as initiating social attempts with peers of differing levels of social ability, and experiencing rejection from these peers (Rowley et al. 2012) . If verbal ability is a pathogenic factor in ODD and depression, then better understanding of the mechanism of action could improve treatment options. The importance of attempting to isolate the potential impact of verbal ability versus NVIQ is made further apparent by ADHD-Combined, ODD oppositional defiant disorder, GAD generalized anxiety disorder, SAD separation anxiety disorder, MDE major depressive disorder, ME manic episode, Schizophr schizophrenia a Significant at p < .05 when controlling verbal ability (Minimally-verbal versus Verbal), nonverbal IQ, age, and ADOS-2 CSS b Among those variables meeting criteria for a , also significant at p < .05 when using ADOS Module 1 only as the threshold for MV c Among those variables meeting criteria for a , also significant at p < .05 after controlling for differences in African-American racial distribution across groups disorders that significantly differed between groups before controlling for NVIQ but not after (e.g., ADHD).
Despite this preliminary evidence for an association between psychiatric presentation and verbal ability, the latter was not associated with all illness parameters or all disorders, and many of the effects were small-once again highlighting that, despite these differences, the MV group is not "protected" from the risk for comorbid psychopathology. Specifically, verbal and MV youth were equivalent in their reported presentation of social anxiety and schizophrenia symptoms. The lack of association between verbal ability and social anxiety was unanticipated given prior research indicating that higher-functioning youth are more likely to experience social anxiety than more severely affected youth (Hallett et al. 2013a; Kerns et al. 2015; Sukhodolsky et al. 2008) . This difference may be explained by an emphasis on observable aspects of social anxiety in CASI items, as opposed to the concept of fear of embarrassment, which has been emphasized as the reason that more cognitively-able and self-aware youth are more prone to experience social anxiety (White and Schry 2011) .
Another unexpected finding was the relative lack of between-group differences in symptom-induced impairment for all disorders except for dysthymia, which suggests the possibility that verbal ability has only a minor influence if any on parents' perceptions of impairment. In addition, our results also support the assertion that although symptominduced impairment overlaps other illness parameters, it is also unique ) and may provide additional insight into variables that may contribute to causality or exacerbate clinical presentation (Gadow et al. 2016 ) and even how patients respond to treatment (Gadow et al. 2014) . This is the first large-scale study of a representative sample of clinically-referred youth with ASD (i.e., inpatient and outpatient) to focus explicitly on verbal ability adjusting for age, ASD symptom severity and NVIQ. It employed multiple thresholds for identifying MV status (Jack and Pelphrey 2017) , as well as a series of stringent controls, thereby increasing confidence that obtained results were not simply artifacts of a specific selection procedure. There are several promising avenues for research to build on this work and address this study's limitations. First, information about psychiatric symptom presentation was gathered by caregiver report. Future research might benefit from including perspectives from other reporters, particularly teachers, as verbal ability has important implications for adaptive functioning in school. Relatedly, direct behavioral observation and psychophysiological assessment (e.g., heart rate and skin conductance) can further aid in assessing psychiatric symptom constructs that may otherwise be difficult for parents or teachers to observe (Moskowitz et al. 2017) . A more finegrained analysis of verbal and communication ability may provide insight into how verbal ability relates to psychiatric symptomatology. For instance, these results indicate that several internalizing symptoms (depression, GAD) yielded differences between MV and verbal groups in terms of severity and clinical cutoffs only when using the less stringent threshold for MV status. The fact that we found different patterns of associations based upon differing definitions is consistent with previous research (Hus Bal et al. 2016) , and highlights the fact that how such groups are defined matters substantively. Future research should examine what factors associated with differences in verbal or communicative ability across these differently-defined subgroups may also relate to severity of internalizing symptoms. Similarly, whereas ADOS-2 module has been proposed to be an especially useful approach for identifying MV status (Hus Bal et al.) , it remains an imperfect index of verbal ability. Relatedly, although there is compelling evidence that MV and ID status are indeed distinct in the ASD population (TagerFlusberg et al. 2016) , it is also true there is both conceptual and functional overlap in many cases; thus, it is hoped that the present study can provide a benchmark for future research aiming to disentangle such concerns. Although current findings suggest an association with verbal ability (for certain disorders), this cross-sectional study cannot address causality. Longitudinal studies that prospectively track the development of psychiatric symptoms while at the same time measuring verbal and communication ability could better delineate the direction of effects. Finally, future steps should include item comparisons between groups to identify particular symptoms that might be difficult to detect in MV youth (e.g., not a single MV youth met clinical cutoff for MDE), or particular item phrasings that might be problematic to answer about an individual with limited verbal capacity.
